Raman curves of these as-prepared RGO samples are shown in the Figure S1 , and three fingerprint peaks (D, G, 2D signals) can be seen [1] . The G band locates at ~1600 cm -1 , which is induced by the E 2g phonons at the Brillouin zone center. The D band is associated with the concentration of defects (~1350 cm -1 ), and the 2D band (reflects the quality and thickness of the graphene samples) is the second order signal of the D peak but independent of the defects. After observing these signals in the curves, the relative intensities of the D peak from the RGO (h, e) (including the RGO (h, e)-OOH) and RGO(x, e) are stronger than that of the RGO (h, h) and RGO (x, h), indicating the higher functional group density of the former, which is line with the XPS results.
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The XPS curves of the GO (h), GO (x), RGO (h, e)-OOH and TiO 2 are shown in the Fig. S2 . Two major peaks located at 284.7 eV and 288.8 eV, which result from elemental carbon and carbon atoms from HO-C=O, can be seen. The contribution of carbon atoms from C=O and C-OH can also be found at 287.4 eV and 285.9 eV after an elaborate fitting [2] . As for the pure TiO 2 , the signals belonged to the Ti 2p and O 1S can be seen. In the narrow scan spectrum of O 1s , the peaks around 530.4 and 532 eV are attributed to the Ti-O and -OH adsorbed on the sample surface [3] . As for the Ti 2p core level photoelectron spectrum, the peaks located at 458.7 eV and 464.5 eV are assigned to Ti 2p3/2 and Ti 2p1/2 , respectively [4] . 3 
Fig. S2 XPS curves of the (a) GO (h) (b) GO (x) (c) RGO (h, e)-OOH (d) TiO 2 (e) detailed Ti 2p
and (f) detailed O 1s.
As we known, perfect graphene is a semi-metal with a zero band-gap. Although the residual surface functional groups of the RGO changes its intrinsic energy band structure, the introduced band-gap is much narrower than that of the TiO 2 (a semiconductor, the band-gap is ~3.2 eV) [5] [6] [7] . The wide band-gap of the TiO 2 limits its photocatalytic activity under the visible-light irradiation (the cutoff wavelength is ~390 nm), while the RGO can be used as the photosensitizer to endow a visible-light activity to the resulting composite photocatalysts [8] [9] [10] [11] [12] [13] [14] [11] . Based on these reports, our group has revealed that the quantum tunnel is the mechanical of the photocatalytic electrons transport from the graphene to the TiO 2 under visible-light illumination (to conquer the Schottky barrier at the interface area), and the specific tunnel probability has been calculated (~5.2×10 -7 ) [12] . Therefore, the resulting RGO-TiO 2 composites can absorb visible-light, and the similar UV-visible diffuse scattering spectra have been reported in the previous literatures [5, 9, [12] [13] [14] . 
